INTRODUCTION
============

Increased prevalence and long-term lingering effects of childhood trauma are seen in individuals with psychotic disorders, including schizophrenia. Rates of childhood sexual or physical abuse among patients with schizophrenia are substantial; one study concluded that 21-65% of individuals with schizophrenia had such experiences.[@B1] Patients with increased experience of childhood trauma demonstrated worse mental and physical health, poorer social function, and non-adherence or lower treatment engagement during the course of their schizophrenic illness than those with less or no childhood trauma experience.[@B2][@B3]

Relationship between psychotic symptoms and childhood trauma has also been explored. Overall, childhood abuse correlated with positive symptoms of schizophrenia.[@B4][@B5][@B6][@B7][@B8] However, this was not replicated in at least two non-North American studies.[@B9][@B10] Findings for negative symptoms are mixed; some studies found a significant positive correlation between negative symptoms[@B11][@B12] and past trauma, while others reported opposite finding (i.e., fewer negative symptoms).[@B8] These symptomatic response may differ according to the type of childhood trauma, for example, childhood abuse was associated with positive symptoms while childhood neglect was associated with negative symptoms.[@B11]

Relationship between past trauma and current schizophrenic symptoms is far more complex than previously thought: studies have suggested that the impact of childhood trauma on psychotic symptoms is mediated by dissociation[@B13][@B14] and depressive symptoms.[@B15][@B16] Dissociation is also strongly associated with childhood trauma in general and this link has been well replicated in schizophrenia.[@B13][@B17] Dissociation may overlap with positive psychotic symptoms, especially in the acute period, thus confounding the relationship between childhood trauma and positive symptoms.[@B13] One study showed that dissociation has more to do with schizophrenic symptoms, including positive and negative symptoms, than previous trauma.[@B14] Depressive symptoms are also associated with childhood trauma, especially emotional abuse and neglect, in schizophrenia.[@B16] Depression also confounds and overlaps with negative symptoms of schizophrenia.[@B18] In addition, one general population study in the United Kingdom showed that depression mediated the association between childhood sexual abuse and psychosis.[@B15]

No previous studies included and controlled for both dissociation and depression as symptomatic confounders when investigating the association between childhood trauma and schizophrenic symptoms. Therefore, we examined a convenience sample of schizophrenic inpatients at a psychiatric hospital to confirm the relationship between childhood trauma experiences and psychotic symptoms after controlling for the possible confounder variables, dissociative and depressive symptoms. We also evaluated which types of childhood trauma experiences are associated with psychotic symptom dimensions.

METHODS
=======

Participants
------------

All participants were recruited from the psychiatric inpatient units at Seoul National Hospital, South Korea, using convenience sampling over a two-year period. Patients were considered eligible to enter the study if they had a DSM-IV-TR[@B19] diagnosis of schizophrenia, illness duration for at least one year with stable and consistent diagnostic features, were between 18-65 years of age, and their charging psychiatrist was in favor of their participation in the study. The duration of illness was a mean of 19.4 years (SD=8.9) and all participants were receiving at least one type of antipsychotic medication. Written informed consent was obtained from each patient after the institutional review board approval.

A total of 105 patients participated in the survey; however, data from seven patients were excluded due to incomplete questionnaires or lack of interview-based data, leaving a final sample of 98. Demographic and clinical characteristics of participants are provided in [Table 1](#T1){ref-type="table"}.

Assessment
----------

Psychotic symptoms were evaluated using the Positive and Negative Syndrome Scale (PANSS), 20 which consists of three subscales (positive, negative, and general psychopathology) with a total of 30 items. Childhood trauma was assessed with the Childhood Trauma Questionnaire-Short Form (CTQ-SF),[@B21] a retrospective 28-item self-report instrument developed to evaluate childhood trauma experiences. CTQ-SF evaluates three abuse experiences \[i.e., emotional abuse (EA), physical abuse (PA), and sexual abuse (SA)\] and two neglect experiences \[i.e., emotional neglect (EN) and physical neglect (PN)\]. Three dimensional scores-emotional (EA+EN), physical (PA+ PN), and sexual (SA) experiences-were also calculated. Dissociative symptoms were covered by the Dissociative Experience Scale (DES), 22 a 28-item self-report measure for assessment of dissociative phenomena in daily life. The Beck De-pression Inventory (BDI),[@B23] a self-report questionnaire con-sisting of 21 items, was administered to measure the severity of depression. Validation data for the Korean versions of the symptom inventories used in this study are available.[@B24][@B25][@B26][@B27]

Statistical analysis
--------------------

The relationships among childhood trauma experiences and depression, dissociation, and psychotic symptoms in schizophrenic patients were evaluated by partial correlation analysis after controlling for age and sex effects. General linear regression analysis was used to evaluate the contribution of childhood trauma experiences to psychotic symptoms. Statistical significance was defined as an alpha value of \<0.05 (two-tailed). All statistical analyses were performed using Statistica software (version 7.0).

RESULTS
=======

Childhood trauma and symptoms
-----------------------------

CTQ-SF total score was positively correlated with PANSS positive, general, and total scores (p=0.014, p\<0.001, p=0.002, respectively). Within the subscales of CTQ-SF, all of the abuse (EA, PA, and SA) scores were positively correlated with PANSS total score (p=0.033, p=0.034 and p&0.001, respectively), and sexual abuse (SA) score was positively correlated with PANSS positive score (p=0.001) ([Table 2](#T2){ref-type="table"}, [Figure 1A](#F1){ref-type="fig"}). Positive symptom score was predicted by sexual abuse and dissociation after controlling for sex and age effects ([Table 3](#T3){ref-type="table"}). Other types of childhood trauma showed no significant contribution in general linear regression analysis. All types of childhood trauma were associated with DES scores (p\<0.001-0.033) and emotional abuse and neglect were related to BDI scores (p=0.006 and p=0.005, respectively) ([Figure 1B](#F1){ref-type="fig"}).

DISCUSSION
==========

We investigated an inpatient sample of schizophrenia to confirm that there was a link between childhood trauma and psychotic symptoms even after controlling for confounding variables. In this study, sexual abuse in childhood was a significant predictor of positive symptoms after controlling for dissociation and depression. Dissociation also remained a significant predictor indicating that it independently contributes to positive symptoms of schizophrenia.

Our finding of a link between child sexual abuse and positive symptoms is consistent with previous studies that performed bivariate analyses of treatment-seeking first-onset schizophrenia[@B28] and adult psychosis in the community.[@B15] However, our study further proved that even after controlling for dissociation and depressive symptoms, child sexual abuse was associated with positive symptoms. This is in contrast to previous findings that association of childhood trauma with schizophrenic symptoms is confounded by dissociation[@B17] or that dissociation is more closely related to positive symptoms than traumatic events, thus emphasizing the role of dissociation in relation to schizophrenic symptoms.[@B14] Our finding is more appealing in that through multivariate analysis, we found that both dissociation and childhood sexual abuse were independent predictors of positive symptoms.

Among positive symptoms, several studies have noted that only hallucination was linked to child abuse.[@B5] Our data also showed a significant association between hallucination and SA. However, other positive symptoms such as delusion and disorganization also showed a significant relationship with SA.

Another interesting finding was the relationship between EA/EN and depressive symptoms. This specific connection has been documented in primary care patients,[@B30] outpatients with major depression,[@B31] and patients with first-onset schizophrenia.[@B16] Thus, it is likely that this relationship also exists in inpatients with more advanced schizophrenic illness.

We acknowledge some limitations to this study. This study relied on retrospective self-reports of childhood trauma, and so the accuracy of these reports may be in question, especially considering that the study involved schizophrenic patients.[@B13] However, a previous study reported that retrospective reporting of childhood abuse by psychosis patients is typically reliable when judged against siblings, stable over long periods, and unaffected by current symptoms.[@B32] Second, this study focused only on childhood traumatic events and their interactions or the effects of adulthood trauma were not considered. This may limit our findings in that one study noted that persistence of positive symptoms in older adults with schizophrenia was related only to lifetime trauma, not childhood trauma.[@B33]

The strengths of this study include our examination of a homogenous group with the exclusive diagnosis of schizophrenia, an adequate sample size, and multivariate analysis controlling for confounding variables. Further studies may benefit from targeting more diverse groups of schizophrenia patients and investigating life-time traumas and adversities. Association with specific types of schizophrenic symptoms may provide more insight into the effect of trauma in the presentation of schizophrenic illness. Consequently, greater attention should be given to trauma history among individuals with schizophrenia, and clinicians and psychiatric staffs should be professionally trained to assess trauma history and its impacts to enable them to formulate more comprehensive and appropriate treatment plans for such patients.
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###### Demographic and clinical characteristics of subjects (N= 98)
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###### Partial correlations for CTQ, PANSS, DES, and BDI scores
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All values are Pearson\'s r. after controlling for age and sex. ^\*^p-value\<0.05. CTQ: Childhood trauma questionnaires, PANSS: Positive and Negative Syndrome Scale, DES: Dissociative Experience Scale, BDI: Beck\'s Depression Inventory, EA: emotional abuse, PA: physical abuse, SA: sexual abuse, EN: emotional neglect, PN: physical neglect

###### General linear model for PANSS positive subscale scores
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^\*^p-value\<0.05. PANSS: Positive and Negative Syndrome Scale, CTQ: childhood trauma questionnaire, SS: sum of squares, MS: means squares
